Notch3 inhibition in myelin-reactive T cells down-regulates protein kinase C theta and attenuates experimental autoimmune encephalomyelitis.
Among its varied functions, Notch signaling is involved in peripheral T cells responses. The activation and polarization of CD4(+) T cells toward a Th1 lineage are essential steps in the pathogenesis of multiple sclerosis and its animal model, experimental autoimmune encephalomyelitis. Inhibition of all four Notch receptors with a gamma-secretase inhibitor was shown to block Th1-type polarization and to attenuate the symptoms of experimental autoimmune encephalomyelitis. In this study, we have examined the role of individual Notch receptors in proliferation, cytokine production, and encephalitogenic potential of PLP-reactive T cells. Specific induction of Notch1 and Notch3 transcripts were noted in PLP-reactive T cells upon Ag stimulation. However, using gamma-secretase inhibitor and Abs blocking distinct Notch receptors, we have found that selective inhibition of Notch3, but not Notch1, receptor abrogated proliferation, Th1- and Th17-type responses of PLP-reactive T cells. Moreover, Notch3 inhibition in T cells correlated with the down-regulated expression of protein kinase Ctheta, a kinase with important regulatory function within mature T cells. Thus, selective inhibition of the Notch3 receptor may have important effects on peripheral T cell responses and may offer a new attractive target in treating autoimmune diseases, including multiple sclerosis.